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Abstract
Background Pilonidal sinus disease (PSD) is a common, chronic inflammatory condition involving hair follicles within the 
natal cleft. It mainly affects young males and creates a significant health, social and economic burden. Traditional surgery 
is often radical resulting in pain, wound complications, long recovery times and poor cosmesis. The aim of our study was 
to evaluate fibrin glue as a primary treatment for PSD.
Methods Fibrin glue procedures for a single surgeon at our institution were identified from operative coding databases and 
the logbook from January 2011 to January 2016. Patients had curettage of the sinus with fibrin glue obliteration. Recurrence 
data was collected retrospectively.
Results One hundred and forty-six patients were identified; (115 (79%) males, mean age 30 (range 16–78 years). One 
hundred and forty-four (99%) were discharged the same day. Four (2.7%) were treated conservatively for wound discharge. 
Median operating time was 9 (range 4–28) min. There were 40 (27%) recurrences after one glue application. Median time to 
recurrence was 4 (range 0.25–36) months. Twenty-four (60%) of the recurrences had repeat glue treatment with 4 (16.6%) 
recurrences. After 2 rounds of treatment with glue alone, 126 out of 130 (96.9%) patients had healed.
Conclusions Fibrin glue application following curettage of the sinus is a quick and effective procedure for first and second 
line treatment of PSD.
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Introduction
Pilonidal sinus disease (PSD) is often a chronic and recur-
ring condition in younger people, having a significant impact 
on social life, work and self-image. The reported incidence 
is 26 per 100,000, with a ratio of approximately 3:1 (male: 
female) at a mean age of 30 [1, 2].
The aetiology of PSD remains unclear. Earlier theories 
of a congenital cause led to the practice of wide excisional 
surgery with great tissue loss. Recent evidence [3–5] and 
studies using the electron microscope have suggested that 
the majority of hairs found in pilonidal sinuses are cut or 
shaved hairs originating in the occiput [6, 7]. This has led 
to the development of more minimally invasive, endoscopic 
and even non-surgical techniques [8–11]. Despite many 
previous studies reporting varying recurrence outcomes, no 
consensus exists as to the best intervention for PSD. The 
ideal treatment of PSD should provide a high chance of 
cure with a low recurrence rate and minimal tissue loss [12] 
whilst avoiding inconvenience for the patient and situations, 
where the treatment is worse than the disease [13].
Incision and drainage in acute disease can provide a long- 
term cure but up to half of the patients will return with recur-
rent chronic symptoms [14, 15]. A 2010 Cochrane Review 
concluded that there was no overall benefit of wide excision 
and healing by secondary intention over primary closure; 
healing by secondary intention, whilst having a lower rate 
of recurrence is associated with significantly longer wound 
healing times and higher pain levels [16, 17]. Lateral clo-
sure techniques are better than midline closure, flattening 
the natal cleft, making the local environment less conducive 
to infection and recurrence [18]. Where there is substantial 
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involvement or scarring following previous surgery, excision 
and secondary healing or flap reconstruction was preferred 
[16]. That so many techniques are described suggests that 
the use of a particular one is more than often decided by 
surgeon preference rather than evidence [18].
These more radical procedures are associated with 
a recurrence rate of up to 18% [19]; however, they often 
involve significant tissue loss, need for wound care, a high 
wound breakdown rate, prolonged pain and immobility 
[20–22]. Keshava et al., reported a 38% superficial wound 
breakdown and 8.4% complete wound breakdown rate, 
with a median time to heal of 80 and 84 days, respectively, 
following the Karydakis procedure [23]. Keshvari et al., 
reported a wound complication rate of 18.7% and a median 
time to heal of 16 days for the same procedure [24].
Minimally invasive surgical procedures and chemical 
therapies have, therefore, become more popular [21, 25–27]. 
Although these procedures have a higher reported primary 
recurrence rate of over 20% [22], they fulfil the other criteria 
outlined by Allen-Mersh, with rapid return to normal activ-
ity being an attractive outcome [5, 28]. Repeat application is 
simple and has an overall cure rate of over 90% [16].
Fibrin sealants have been used in a variety of surgical 
procedures including fistula-in-ano, repairing dural tears, 
bronchial fistulas, corneal transplantation and for achieving 
haemostasis after abdominal trauma [29]. They mimic the 
final stages of the coagulation cascade; thrombin cleaves 
the fibrinogen chains to produce a physiologic fibrin clot, 
independent of the patient’s coagulation pathways [29]. The 
fibrin clot degrades over time by natural fibrinolysis, stimu-
lating macrophages and promoting collagen production at 
the wound site which allows tissue healing [20, 29].
Our group was the first to use fibrin glue as primary treat-
ment of PSD in a pilot study in the early 2000s [30]. It has 
since been used in adults and children in relatively small 
numbers of patients with PSD [25, 27, 28, 31]. The benefits 
reported include a rapid return to normal activities, high 
patient satisfaction no requirement for aftercare and a signifi-
cant cost benefit over other techniques [21, 25, 27, 28, 32]. 
Outcome in larger numbers of patients is lacking, however. 
The aim of the present study was to further evaluate fibrin 
glue as primary treatment for PSD.
Materials and methods
Patient selection
Fibrin glue procedures performed by a single operating 
surgeon at Royal Derby Hospital, Derby, UK, were identi-
fied from prospective operative coding databases and the 
logbook from January 2011 to January 2016. Patients with 
multiple natal cleft pits with or without secondary tracts 
opening away from the midline were offered fibrin glue, as 
were patients with recurrence after any previous excisional, 
primary closure or flap procedure or recurrence after pre-
vious glue treatment. Four patients who attended for glue 
application had infected sinus on the day of operation and 
had incision and drainage instead. One of these had recur-
rence later treated with glue. Two patients were not offered 
treatment with glue because of excessive scaring after mul-
tiple operations for PSD and associated chronic induration 
caused by low-grade sepsis in the extensive sinus complexes. 
Both of these patients were successfully treated with rhom-
boid flap.
Each patient treated with fibrin glue was followed for at 
least 1 year postoperatively.
Operative technique
All procedures were performed as same day discharge under 
general anaesthesia with one exception: a patient who was 
classified American Society of Anaesthesiologists (ASA) 
grade 3, who was treated under local anaesthesia. Patients 
were operated upon in the left lateral position with the upper 
buttock retracted using tape to open the natal cleft to facili-
tate access. No antibiotic prophylaxis was given.
Tracts were delineated using a blunt fistula probe 
(Fig. 1). Sinuses were then meticulously curetted using a 
Volkmann’s spoon (Fig. 2) to remove any hair and granula-
tion tissue (Fig. 3). The tract was then flushed with saline 
to clear any further debris loosened but not yet removed. 
The glue application system containing the pre-mixed glue 
was inserted to the hilt into the tract and then fibrin glue 
(Tisseel ™, Baxter [33]) injected to obliterate the sinus, 
withdrawing slowly as the glue was injected (Fig. 4). If 
long tracts were present, then the range of the applicator 
was extended by substituting the tip for a 21-gauge can-
nula sheath and inserting that to the hilt before applying 
the glue as above. Filling of the sinuses with glue was 
Fig. 1  Identification of tract with blunt probe
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assumed to be complete when excess glue appeared at all 
of the external sinus openings (Fig. 4). The glue was then 
allowed to set (approximately 40 s) before any excess was 
trimmed flush to the skin using scissors. No further dress-
ing was required.
Patients were discharged with oral paracetamol to be 
taken as required. They were advised to bathe normally, to 
maintain good personal hygiene of the treated area and told 
that they should return to full normal activities within 2–3 
days or sooner if they felt able. They were also warned that 
sometimes there is a clear discharge of tissue fluid from the 
glued sinuses. Review was scheduled for 3 months postop-
eratively. Where there was complete healing, patients were 
discharged. Further follow-up was arranged if there was con-
tinued discharge from the wound or signs of infection but 
not needing drainage.
In the case of recurrence, patients were advised to either 
present to hospital in the case of emergency or to their gen-
eral practitioner for re-referral to the operating surgeon if 
they had already been discharged after initial review at 3 
months. All options from conservative management, repeat 
glue, off-midline flap closure or wide excision and healing 
by secondary intention were once more discussed.
Results
Of the 146 patients identified, 115 (79%) were male with a 
median age of 28 (range 16–78) years (Table 1). Nineteen 
had had previous operative treatment for PSD: incision and 
drainage (n = 9), flap procedures (n = 6), excision and pack-
ing (n = 2) and excision and midline closure (n = 2). Fol-
lowing the first glue application, 144 (99%) patients were 
discharged on the day of the procedure and the remaining 
2 the next day. Median operating time was 9 (range 4–28) 
min. Four (2.7%) patients were treated conservatively for 
clear discharge through the sinus post-procedure. There were 
40 (27%) recurrences after 1 glue application. The median 
time to recurrence after initial glue treatment was 4 (range 
Fig. 2  Curettage with Volkmann’s spoon
Fig. 3  Extracted hair
Fig. 4  Filling of sinus with Fibrin glue
Table 1  Patient demographics
a Median (range)
Variable Outcome n (%)
Gender
 Male 115 (78.8)
 Female 31 (21.2)
Age 28 (16–78)a years
Previous surgery 19 (13%)
Operative time 9 (4–28)a min
Wound discharge 4 (2.7%)
Recurrence
 After 1 round 40 (27)
Time to recurrence
 After 1 round 4 (0.25–36)a months
Number cured
 Glue alone (n = 130) 126 (96.9)
 Total cohort (n = 146) 126 (86)
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0.25–36) months. Of the 19 patients who had had previous 
surgery, 14 (73.7%) were cured after 1 application of fibrin 
glue. Twenty-four (60%) of those with recurrence decided 
to have repeat glue treatment after consideration of available 
options and 4/24 (16.6%) subsequently had recurrence. The 
remaining 16 with recurrence decided to have excisional 
surgery after consideration of the available options: 13 had 
a Karydakis procedure, 2 had a wide excision and healing by 
secondary intention and 1 had midline excision and closure. 
Following excisional surgery, 7/16 (43.8%) had recurrence. 
Cumulative healing after 2 rounds of treatment with fibrin 
glue alone was 126/130 (96.9%).
Discussion
We have shown that curettage of the sinus with fibrin glue 
obliteration is a successful first line technique for the vast 
majority of patients with PSD, with long- term healing 
seen in 2/3 after 1 glue treatment, rising to 97% after 2 
rounds of treatment. Recurrence after previous surgery for 
PSD was also successfully treated using fibrin glue.
Wound complications, long healing times, recurrence, 
infection and pain result in a low quality of life after tra-
ditional surgery for PSD [20, 21, 32]. Wound healing by 
secondary intention (either after wide excision or break 
down of a primarily closed wound) places a heavy bur-
den on community nursing, is costly and causes signifi-
cant delay to return to normal activities [28]. We have 
previously demonstrated that fibrin glue treatment causes 
little postoperative pain, few complications, rapid return 
to normal activity and is liked by patients [21, 28, 30]. 
The procedure is quick, requires little technical expertise 
and junior surgeons can be trained quickly to perform it. 
When recurrence does occur, as it may after any treat-
ment for PSD, all options, including repeat fibrin glue, 
are available.
Whilst a recurrence rate of 27% after one treatment might 
seem initially disappointing, it is not out of line with other 
reports using much more invasive treatments [2, 20, 22–24]. 
However, an overall cure rate of 96.9% in virtually all com-
ers in a relatively large series does seem of interest. Isik et al. 
used a similar technique in a study of 40 patients and found a 
90% cure rate at 1 year after 1 application [25]. Smith et al. 
in a study of 41 children compared 10 who had primary pit 
excision and fibrin glue injection to 26 who had a lateralising 
flap technique. Operative time was significantly lower in the 
glue group but recurrence infrequent and similar between 
groups. There were 2 (20%) recurrences in the glue group 
who had curative repeat application [27].
Our results are also comparable to chemical therapies 
for PSD. Bayhan et al., used a minimal excision technique 
and phenol injection and reported a 94.5% cure rate [34]. 
Another study using a mixture of henna powder and tetracy-
cline in petroleum jelly reported healing in 89% of patients 
with PSD after application of the mixture to the tract in 
outpatients [35]. Other, minimally invasive procedures for 
PSD, such as endoscopic pilonidal sinus treatment (EPSiT) 
and fistula laser closure (FiLaC) report good outcomes but 
require special and expensive instrumentation and train-
ing [10, 36]. Common surgical procedures for PSD are 
associated with an overall recurrence rate of 7% [17]. Our 
results were similar but without the previously discussed 
complications.
Isik et al. suggested that fibrin glue should only be used 
as primary treatment for PSD in patients with no prior his-
tory of infection or surgical treatment [25]. In our study, 19 
patients had previously had surgery for PSD. Fourteen of 
these (73.7%) were successfully treated after one round of 
glue. The only complication reported was seen in 4 (2.7%) 
patients who developed discharge from the glue site and 
were treated conservatively, with no subsequent recurrence. 
Care should be taken during curettage as retention of prod-
ucts is a leading cause of recurrence [30].
We recognise that some patients may have developed 
recurrence but may not have returned to our centre. In addi-
tion, it is not known how long patients with PSD should 
be followed up before being considered free of the risk of 
recurrence and one study has suggested 20 years [37], obvi-
ously beyond the scope of most investigators [20, 25, 30]. 
However, keeping young and otherwise active patients under 
review for long periods is not cost effective and burdensome 
to secondary healthcare; symptoms are sufficiently troubling 
that those with recurrence will seek review without formal 
follow- up. However, careful consideration should be given 
to the length of follow- up in any randomised trial compar-
ing different treatments for PSD.
A recent Cochrane Review found that current evidence 
is of low quality and uncertain regarding any benefits asso-
ciated with the use of fibrin glue as monotherapy or as an 
adjunct to surgery in PSD [32]. Large, high quality ran-
domised trails are required, including patient preference 
and satisfaction as end points, along with complication and 
recurrence. These should also include a thorough economic 
evaluation to include costs to primary and secondary care 
and the wider impact to society of lost work days for each 
treatment.
Conclusions
Fibrin glue application for PSD is a quick procedure requir-
ing little technical expertise or equipment and no require-
ment for patient aftercare. Fibrin glue shows promise as an 
effective first and second line treatment for PSD.
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